Effect of stimulation of pulmonary C-fiber receptors on canine respiratory muscles.
The effects of stimulation of pulmonary C-fiber receptors on the distribution of motor activity to upper airway, rib cage, and abdominal muscles were studied in anesthetized, tracheotomized, spontaneously breathing dogs. Stimulation of pulmonary C-fiber receptors by injection of capsaicin (3-20 micrograms/kg) into the right atrium resulted in complete cessation of electrical activity of the upper airway dilating muscles (UADM) and the inspiratory chest wall pumping muscles. The activity of abdominal muscles was also inhibited. The duration of electrical silence was longer for the diaphragm than for the UADM. Upper airway constricting muscles and expiratory intercostal muscles, including the triangularis sterni, remained tonically active during the apneic period. The responses of these muscles were qualitatively the same when the animals breathed 100% O2, 7% CO2 in O2, or 12% O2 in N2, and without or in the presence of an expiratory threshold load. Bilateral vagotomy abolished the inhibitory effects of capsaicin on UADM, chest wall, and abdominal muscle activity, suggesting that the vagus is the major afferent pathway for the reflex. The qualitative difference in the response of intercostal expiratory muscles and abdominal muscles suggests that these two groups of synergistic muscles may be independently regulated.